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Catastrophic health expenditure and
impoverishment in households of persons
with depression: a cross-sectional,
comparative study in rural Ethiopia
Yohannes Hailemichael1,2*, Charlotte Hanlon3,4,5, Kebede Tirfessa3, Sumaiyah Docrat6, Atalay Alem3,
Girmay Medhin7, Crick Lund4,6, Dan Chisholm8, Abebaw Fekadu3,5,9,10 and Damen Hailemariam1
Abstract
Background: The extent of catastrophic health expenditure and impoverishment associated with depression in
low-and middle-income countries is not known. The aim of this study was to estimate the incidence and intensity
of catastrophic out-of-pocket (OOP) health expenditure, level of impoverishment and coping strategies used by
households of persons with and without depression in a rural Ethiopian district.
Methods: A comparative cross-sectional survey was conducted, including 128 households of persons with depression
and 129 households without. Depression screening was conducted using the Patient Health Questionnaire, nine item
version (PHQ-9). People in the depression group were classified into high and low disability groups based on the median
value on the World Health Organization Disability Assessment Schedule (WHODAS) polytomous summary score.
Health expenditure greater than thresholds of 10 and 25% of total household consumption was used for the primary
analyses. The poverty headcount, poverty gap and normalized poverty gap were estimated using retrospective recall of
total household expenditure pre- and post-OOP payments for health care. Linear probability model using binreg
command in STATA with rr option was used to estimate risk ratio for the occurrence of outcomes among households
with and without depression based on level of disability.
Results: Catastrophic OOP payments at any threshold level for households with depression and high disability were
higher than control households. At the 10% threshold level, 24.0% of households of persons with depression and high
disability faced catastrophic payments compared with 15.3% for depression and low disability and 12.1% for control
households (p = 0.041). Depression and high disability level was an independent predictor of catastrophic OOP payments:
RR 2.1; 95% CI:1.1, 4.6.
An estimated 5.8% of households of persons with depression and high disability were pushed into poverty because of
paying for health care compared with 3.5% for households of persons with depression and low disability and 2.3% for
control households (p = 0.039).
(Continued on next page)
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Conclusions: Households of people with depression and high disability were more likely to face catastrophic
expenditures and impoverishment from OOP payments. Financial protection interventions through prepayment schemes,
exemptions and fee waiver strategies need to target households of persons with depression.
Keywords: Depression, Disability, Catastrophic health expenditure, Impoverishment, Low-and middle-income country,
Universal health coverage
Background
According to the World Health Organization (WHO),
out-of-pocket (OOP) payments for health care at the
point of service are an inequitable means of financing a
health system [1]. Nevertheless, globally, OOP payments
contribute a significant and increasing share of current
health spending [2]. On average, OOP payments for
people in low- and middle-income countries (LMICs)
represent around 40% of health spending and present a
significant barrier to access and utilization of health ser-
vices [2].
Although health care financing reform in Ethiopia has
been in process since 1998, OOP payments remain a sig-
nificant financial burden on households [3]. User fees
are waived for poor people as a means of financial pro-
tection; however, the implementation of this programme
is weak [4]. Furthermore, few households are eligible for
a waiver as there is a quota for each village (kebele) lead-
ing to limited benefit for most poor households. As a re-
sult, households often resort to borrowing money from
family, friends, money-lenders, or to selling their assets
and reducing consumption [5, 6].
There is compelling evidence that OOP payments act
as sources of catastrophic expenditures and impoverish-
ment [7]. Catastrophic OOP payments occur when
spending on health care is above a certain threshold that
results in financial distress [8]. However, the threshold
levels for estimating catastrophic payments differ in the
literature, ranging from 10% [9] to 25% of total con-
sumption expenditure [10]. In a study on catastrophic
health payments from 2010,the global incidence of cata-
strophic spending at the 10% threshold was estimated to
be 11·7% [10].
Nonetheless, even small amounts of health expend-
iture may result in catastrophe and impoverishment for
vulnerable households [11, 12]. Impoverishment occurs
when a household that is above the poverty line pre-
payment crosses the poverty line after paying (post-pay-
ment) for health care, shifting from non-poor to poor
[13]. In addition, some households who were poor be-
come even poorer after paying for health care [14]. A re-
cent global analysis of impoverishment in 122 countries
reported that 1.4% of the world’s population were impo-
verished by OOP payments on health care at the $1·90
per day poverty line [15].
Households that include a member with depression face
disproportionately high catastrophic costs because of OOP
payments [16]. In India, the incidence of catastrophic OOP
payments for depression in women was 14.6% compared to
4.9% in the control group [16]. In Pakistan, OOP payments
for the treatment of depressive disorder also led to signifi-
cant costs for households [17]. In the limited studies from
Ethiopia, depression has been found to be associated with
increased use of healthcare, which may result in increased
costs [18, 19]. While these studies contribute to the know-
ledge base of the impact of depression, they have not con-
sidered the magnitude of household catastrophic health
expenditures and impoverishment associated with depres-
sion because of health care use. Moreover, many studies
rely on self-report symptom scales rather than clinical diag-
noses to define depression and do not consider the associ-
ated level of disability [20–23]. International diagnostic
criteria include disability as a key criterion for diagnosis of
depression [24, 25], and the World Health Organization
clinical guidelines for depression require the presence of
disability to define ‘moderate-severe depression’ which
would require a clinical intervention [26]. Therefore, dis-
ability could be a key factor affecting health care costs in a
person with depression, but the impact of disability has sel-
dom been investigated to date.
The study reported in this paper is part of the multi-
country Emerald programme (Emerging mental health
systems in low- and middle-income countries) which
sought to provide rigorous, population-based evidence
about the adequacy and fairness of mental healthcare fi-
nancing [27]. The objective of this sub-study was to esti-
mate catastrophic OOP healthcare payments, level of
impoverishment and financial coping strategies adopted
by households of persons with depression of differing
levels of disability compared to control households with-
out an index person with depression.
Methods
Study design, setting and participants
A population-based, comparative, cross-sectional
study was conducted in 2015 in Sodo district of the
Southern Nations, Nationalities and Peoples’ Regional
state of Ethiopia. Sodo district had an estimated
population of 161,952 in 2012, of whom almost 90%
reside in rural areas [28].
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Sodo district is the setting for an implementation
research project (the Programme for Improving Mental
health carE; PRIME) which is evaluating the impact of
integrating care for priority mental disorders into
primary care [29]. Sodo district was selected by PRIME
because it was mostly rural (in keeping with the rest of
Ethiopia), included both highland and lowland topog-
raphy, was accessible from Addis Ababa and neigh-
boured a district where a psychiatric nurse-led out-
patient unit was available [30]. As part of PRIME, pri-
mary health care workers in the eight health centres in
Sodo district were trained to detect and treat depression,
severe mental disorders (psychosis and bipolar disorder),
epilepsy and alcohol use disorders [30]. The Emerald
project was linked to PRIME with the purpose of investi-
gating what health system strengthening was needed to
support integrated primary mental health care at the dis-
trict level.
The sample of people with depression was recruited
from consecutive people attending the health centers
who were identified by primary care staff as having a
probable diagnosis of depression or who screened posi-
tive on the Patient Health Questionnaire, nine item ver-
sion (PHQ-9) at the baseline of PRIME and were
thought to require treatment. The PHQ-9 was originally
used to identify probable depression in primary care
samples in the United States of America [31]. The PHQ-
9 has been validated in Ethiopia in a hospital out-patient
clinic [32] and in primary care attendees in health cen-
ters in a district neighboring the location of the current
study [19].
The control sample was recruited through Emerald
and included people who attended the health centers on
the same day as the person with depression but who did
not have a primary care worker diagnosis of depression
and who had a PHQ score < 5, matched with participants
in the depression group by gender, age (±5 years) and
gott (lowest residential administrative area). A household
socio-economic survey for the case and the control
households was conducted by Emerald within two to
four weeks of primary care attendance.
The sample size was estimated to detect a difference in
catastrophic OOP health payments, assuming the propor-
tions of households with catastrophic expenditures were
14.6% for households that have members with depression
and 4.9% for those that do not [19]. With the assumption
of 95% confidence in the estimate, a power of 80%, house-
hold ratio of 1:1 and detectable risk ratio of 2.97, the
resulting minimum sample size was 294 (147 households
with depression and 147 control households).
Data collection
Data collection was conducted from March to August
2015 by trained data collectors using an adapted and
abbreviated version of the World Health Organization
Study on global Ageing and adult health (SAGE) survey
instrument [33]. The questions related to this paper in-
cluded the following: basic demographic and socio-
economic characteristics (household head, age, sex, edu-
cation, residential location, household size and income),
household consumption expenditure for differing time
periods, OOP health payments and coping strategies
used for financial difficulties.
Variables
The primary outcome in this study was catastrophic
OOP health payments, and the secondary outcomes
were impoverishment and financial coping mechanisms
adopted by the household. The main explanatory vari-
able was depression status of the index person (house-
hold containing a person with or without depression). In
addition, household size, gender and educational status
of the head of the household, presence of older people
(> 60 years old), presence of children younger than 15
years in the household, place of residence (urban or
rural) and disability level of the index person with de-
pression were considered as covariates.
Outcome measures
Incidence and intensity of catastrophic health payments
According to O’Donnell (2008), the incidence of cata-
strophic payments can be estimated from the fraction of
a sample with health care costs as a share of total (or
non-food) expenditure exceeding the chosen threshold
[34]. However, there is no uniformly accepted threshold
for estimating the incidence of catastrophic OOP pay-
ments. In the literature, the threshold at which health
payments become catastrophic varies between 5 and
40% of the household income or consumption expend-
iture [8, 11, 14]. In this study, threshold values of 10 and
25% of total consumption were used, as proposed by the
World Health Organization for monitoring financial
protection for universal health coverage (UHC) [10].
Incidence (headcount) of catastrophic OOP estimates
does not give information on the extent (intensity) of
catastrophic costs (by how much household OOP
payments exceed the catastrophic threshold). Hence, in-
tensity is estimated through catastrophic overshoot and
mean positive overshoot (MPO) [34, 35]. Catastrophic
overshoot is defined as the mean value by which house-
hold out-of-pocket expenditure on the illness, as a per-
centage of total household expenditure, exceeded the 10
and 25% threshold used to define catastrophic house-
hold expenditure. Mean positive overshoot is defined as
the mean level by which out-of-pocket expenditure on
the illness, by a household reporting catastrophic health
expenditure, exceeded the 10 and 25% threshold used to
define catastrophic household expenditure [35].
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OOP payments were measured in terms of expendi-
tures related to consultation, examination and diagnostic
tests, medications, services provided by traditional
healers, and payments for other health-related services
in the past 30 days. OOP payments made for hospital
care were measured for the last 12 months. OOP
payments were estimated in terms of Ethiopian Birr and
converted to US dollars (US$). The average 2015
exchange rate of 20.69 Ethiopian Birr (ETB) to US$1
was used [36].
Household consumption expenditure (i.e. consump-
tion of food produced by the household or purchased in
the market or given in kind to the household, consump-
tion of non-food items for daily use, consumption of
consumer durables, consumption of health care goods,
consumption related to transfers out to household or
community) was estimated in the last 30 days before the
survey. The estimated consumption expenditure for each
household was adjusted for household size and age using
the Organization of Economic Co-operation and Devel-
opment (OECD) modified scale to obtain an adult
equivalent score [37]. The resulting household consump-
tion expenditure was then classified into five consump-
tion quintiles.
Out-of-pocket payments and impoverishment
OOP payments can be impoverishing when a house-
hold’s level of expenditure before making health
payments (pre-payment) was above the poverty line, but
then fell below the poverty line after health expenditures
(post-payment) [14]. In this study, both pre- and post-
payment poverty status were ascertained cross-
sectionally, with retrospective report. We measured
whether the effect of OOP expenditures could lead to
poverty using three measures, as recommended by Wag-
staff and van Doorslaer [14]: (i) poverty head count,
which is the proportion of households living below the
poverty line, (ii) poverty gap, or the average amount by
which resources fall short of the poverty line, and (iii)
normalized poverty gap, obtained by dividing the poverty
gap by the poverty line (i.e. for international compari-
son). Therefore, measures of poverty impact (PI) of
OOP health payments are the difference between the
relevant pre-payment and post-payment measures for
the headcount, the poverty gap and the normalized
poverty gap.
Estimating these three measures requires setting a
poverty line and assessing the extent to which OOP pay-
ments push households below it. The poverty line was
defined using the Ethiopian national poverty line of total
consumption expenditure of US$ 182.74 per adult
equivalent per year in 2012 [38]. This figure was used to
estimate the poverty headcount, the gap and the normal-
ized gap before and after healthcare payments.
Coping strategies for financial difficulties
Both incidence and intensity of catastrophic out-of-
pocket payment thresholds ignore coping strategies im-
plemented for financial difficulties by the household.
The type of coping mechanism employed can have im-
portant implications for the recovery of the household
from poverty in the short- and long-term. Therefore, we
analyzed financial coping mechanisms that included sell-
ing of assets, savings, borrowing, consumption reduc-
tion, withdrawal of children from school, interruption of
medical visits and taking on extra work.
Disability measures
Disability was assessed using the 12-item fully structured
interviewer administered version of the World Health
Organization Disability Assessment Schedule second
version (WHODAS–II) [39]. WHODAS–II asks about
difficulties faced in the last 30 days due to health condi-
tions, such as getting dressed, joining in community ac-
tivities and day-day work, with responses ranging from
none to extreme/cannot do; it also asks about the num-
ber of days lost from work in the past 30 days due to
health conditions. The Amharic version of this instru-
ment was validated for people with major depression in
Ethiopia [18]. For this study, people enrolled in the
depression cohorts were classified into two groups based
on the median of the WHODAS-II polytomous
summary score (possible score range: 0–100), with the
hypothesis that greater disability would be associated
with incurring higher catastrophic OOP payments and
impoverishment. Hence, the following classification was
made: (A) Depression and high disability (WHODAS- II
score ≥ 33.3) and (B) Depression and low disability
(WHODAS-II score < 33.3).
Statistical analysis
Data management was performed using Epidata for
Windows, Version 3.1 [40] and statistical analysis was
performed using Stata Version 13.1 [41]. Preliminary
analysis of all variables was conducted using descriptive
analysis. We analyzed differences between socio-
economic characteristics, OOP health payments and
financial coping strategies using one-way analysis of
variance, the non-parametric Kruskal-Wallis test and
chi-square test (χ2) for statistical significance. The chi-
square test was also used to examine the unadjusted
association of depression status with catastrophic
payments at the 10 and 25% thresholds. The risk of
encountering catastrophic out-of-pocket payments and
potential explanatory variables were modeled using
linear probability model employing binreg command in
STATA with rr option. The strength of these associa-
tions was quantified using risk ratio (RR) with corre-
sponding 95% confidence intervals.
Hailemichael et al. BMC Public Health          (2019) 19:930 Page 4 of 13
Coping mechanisms adopted by the households were
analyzed by comparing households of persons with
disability and depression and households without
depression. Linear probability models using binreg com-
mand in STATA with rr option were fitted to examine
the independent effect of depression and level of disabil-
ity on the risk of encountering catastrophic expenditure
and a greater likelihood of implementing financial cop-
ing strategies. The models were run separately for the
different coping strategies using the same set of inde-
pendent variables. Risk ratio with corresponding 95%
confidence intervals were used to quantify the effect size
of the associations.
Results
A total of 129 households of a person with depression
and 129 comparison households were recruited. Of
these, one household of a person with depression was
excluded due to missing data on household consumption
expenditure, income and OOP payments for health care.
In the analysis, 128 households with depression and 129
households without depression were included.
Household characteristics
Household socio-demographic, economic and selected
health outcome variables of the 257 participants are pre-
sented in Table 1. The percentage of household heads
with no formal education in the three groups did not
differ significantly (p = 0.164). The mean age of the head
of the household was higher in households of persons
with depression and high disability (p = 0.046).
Median annual consumption was significantly lower in
households with depression and high disability (US$
369.7) compared with households with depression and
low disability (US$ 485.9) and households without de-
pression (US$ 495.6), p = 0.007.There was no significant
difference between the percentage of households en-
rolled in any form of health insurance: 1.6% in house-
holds of a person with depression and 6.9% in
comparison households.
Mean household OOP payments on healthcare were
highest in households with depression and high disability
(US$45.3) compared with households with depression
and low disability (US$37.6) and households without de-
pression (US$28.9) (p < 0.001).
In Additional file 1: Table S1, the household budget
share of food, non-food and health care payments is pre-
sented. An average of 74.9% (95%CI:70.7,79.2) of total
household consumption was spent on food by house-
holds of persons with depression and high disability
compared with 76.5% (95%CI: 72.7, 80.4) in households
with depression and low disability and 78.7% (95%CI:
75.9, 81.4) in households without depression, which was
non-significant (p = 0.201). A comparison of the share of
annual OOP health payments relative to annual con-
sumption was 7.5% (95%CI: 4.3,10.7) for households of
persons with depression and high disability, 6.7%
(95%CI: 4.4, 9.0) for households of persons with depres-
sion and low disability and 4.9% (95%CI:3.7,6.2) for
households without a person with depression (p = 0.230).
Incidence and intensity of catastrophic health payments
The sensitivity analysis for the incidence and intensity of
catastrophic health payments is reported in Table 2.
There was an inverse relationship between catastrophic
incidence (percentage of households experiencing cata-
strophic OOP health expenditure) and the various
thresholds. For example, 24.0% of households of persons
with depression and high disability, 15.3% of households
containing depression and low disability, and 12.1% of
households without persons with depression reported
total OOP payments exceeding 10% of total consump-
tion expenditure (p = 0.041). Increasing the threshold to
25% reduced the catastrophic incidence to 5.7% in
households of person with depression and high disabil-
ity,5.5% in households of persons with depression and
low disability and 1.2% in households without depression
(p = 0.284).
The intensity of catastrophic out-of-pocket payments
at all threshold levels was also larger for households of
persons with depression and high disability compared to
households with depression and low disability and
households without a person with depression. For in-
stance, the mean positive overshoot shows that, on aver-
age, OOP health payments for households of persons
with depression and high disability were 17.3% higher
than the 10% of total consumption. At the same thresh-
old, in households with depression and low disability,
the percentage of households spending more than the
threshold for health care was 8.1, and 7.6% in compari-
son households without depression. The corresponding
values for the 25% threshold of total consumption were
21.5, 10.4 and 1.7% higher than the threshold for house-
holds containing a member with depression and high
disability, with depression and low disability and without
depression, respectively.
Impact of out-of-pocket payments on poverty measures
Table 3 presents information on impoverishment. OOP
health expenditure (post-payment head count) increased
the percentage of poor households irrespective of the
presence of a person with depression and disability in
the household. Poverty increased by 5.8% in households
with depression and high disability, by 3.5% in house-
holds with depression and low disability, and 2.3% in
households without depression(p = 0.039).
The poverty gap increased from US$ 8.7 to US$ 9.9
for depression and high disability, US$ 5.3 to US$ 5.6
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for depression and low disability, and US$ 6.8 to US$
6.9 for control households without depression. This
change in poverty gap following out-of-pocket payments
was significantly higher(p = 0.047) for households having
a member with depression and high disability.
Factors associated with catastrophic out-of-pocket
payments
The incidence of catastrophic payment accounting for dif-
ferences in socio-demographic and economic status is
shown in Table 4. The risk of catastrophic OOP payments
was significantly related to the level of disability. House-
holds of persons with depression and high disability were
three times more likely to experience catastrophic OOP
payments than households without persons with depres-
sion (RR:2.1, 95%CI: 1.1, 4.6). Likewise, urban households
(RR:1.6; 95%CI: 1.0, 3.3) were significantly more likely to
report catastrophic OOP payments. In contrast, house-
holds with no children were less likely to experience cata-
strophic payments (RR: 0.2; 95% CI: 0.06, 0.8).
Table 1 Characteristics of study households by mental health condition and severity
Household (HH) Characteristics Households of person with depression (n = 128) Comparison
households (n =
129)
Depression and high disability (n =
65)
Depression and low disability (n =
63)
Socio-demographic and economic
Age of HH head (years), mean (SD) 48.7 (11.8) 44.1 (12.9) 44.2 (13.8)
HH size, mean (SD) 5.2 (2.1) 4.9 (1.9) 5.0 (2.0)
Adult Equivalent Size, mean (SD) 2.7 (0.9) 2.6 (0.8) 2.6 (0.8)
HH with at least one older person ≥60 years old, n
(%)
15 (23.0) 14 (22.9) 28 (21.8)
HH with at least one child younger than 15 years, n
(%)
56 (86.1) 49 (80.3) 112 (87.5)
Residence, n (%)
Rural 46 (70.8) 57 (90.5) 103 (79.8)
Urban 19 (29.2) 6 (9.5) 26 (20.2)
Gender, n (%)
Male 52 (80.0) 49 (80.3) 96 (75.0)
Female 13 (20.0) 12 (19.7) 32 (25.0)
HH Head marital status, n (%)
Never married 1 (1.5) 3 (5.0) 6 (4.7)
Married 52 (80.0) 50 (83.3) 98 (76.6)
Separated/divorced/widowed 12 (18.5) 7 (11.7) 24 (18.7)
HH Head education, n (%)
No formal education, n (%) 44 (67.67) 38 (60.3) 67 (52.4)
Primary education 13 (20.0) 19 (30.2) 36 (28.1)
More than primary 8 (12.3) 6 (9.5) 25 (19.5)
HH with health insurance, n (%) 2 (3.1) 1 (1.6) 9 (6.9)
Annual total consumption, median (IQR) ††$ 369.7 (253.8, 519.0) 485.9 (320.4, 795.5) 495.6 (339.6,
778.3)
Annual health payments, mean (SD) ††$ 45.3 (111.4) 37.6 (50.7) 28.9 (39.2)
Clinical Characteristics
Functioning
Index patient WHODAS, median (IQR) 47.2 (38.9, 61.1) 16.6 (11.1, 25.0) –
Symptom scores
Index patient PHQ-9, median (IQR) 12.0 (9.0, 15.0) 9.0 (6.0, 11.0) –
Bold, significant at P < 0.05 using Pearson’s χ2.for categorical data; Kruskal-Wallis for non-normal continuous data; Analysis of variance for normal data; †† adult
equivalent; $ = USD; USD 1 = Birr 20.69 (2015); HH (household);
WHODAS (World Health Organization Disability Assessment Scale); IQR (Inter-Quartile Range); SD (Standard Deviation); PHQ-9 (Patient Health
Questionnaire − 9-item version)
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Financial coping strategies
Higher proportions of households with depression
and high disability implemented various coping strat-
egies compared with households without depression.
For example, drawing up accounts at shops (34.6% vs.
28.0%), taking a loan from a bank or financial institu-
tion (28.8% vs.18.2%),reducing food consumption
(36.5%vs.23.1%), reducing medical visits (36.5%vs.8.5%)
and withdrawing children from school (15.3% vs.
6.1%).See Table 5.
Table 6 shows the results from multivariate ana-
lysis of the relative risk of financial coping strategies
among households with and without depression.
Households of persons with depression and low dis-
ability were at significantly higher risk (RR: 1.1; 95%
CI: 1.1, 1.3) of selling assets to cope with financial
difficulties compared with households without a
member with depression. In households of persons
with depression and high disability (RR:4.4; 95% CI:
2.1, 9.3) and households of persons with depression
and low disability (RR: 2.3; 95%CI: 1.0,5.7),the risk of
reducing medical visits was significantly higher than
among households without a person with depression.
Households having a member with depression and
high disability were at significantly higher risk of
cutting food consumption for financial coping (RR:
2.0; 95%CI: 1.1, 4.5) compared with households with-
out a member with depression. Withdrawing chil-
dren from school was about three times higher for
households with depression and high disability com-
pared with households without depression (RR: 3.0;
95%CI: 1.0, 8.5).
Table 2 Sensitivity analysis of catastrophic out-of-pocket healthcare payments at various threshold levels
Mental health conditions Catastrophic healthcare
expenditure measures as a
share of total consumption
Threshold level
5% 10% 15% 25%
Depression and high disability Headcount (%) 46.1 24.0 11.5 5.7
Overshoot (%) 4.0 2.6 2.0 1.2
Mean positive overshoot (%) 8.8 17.3 17.5 21.5
Depression and low disability Headcount (%) 38.8 15.3 9.2 5.5
Overshoot (%) 3.5 1.9 1.2 0.5
Mean positive overshoot (%) 8.1 9.1 10.4 13.9
Comparison without depression Headcount (%) 32.9 12.1 6.0 2.4
Overshoot (%) 1.9 0.9 0.4 0.02
Mean positive overshoot (%) 5.9 7.2 7.6 8.7
Bold, significant at P < 0.05 for Pearson’s χ2 comparing catastrophic head count by depression sub-groups
Table 3 Impoverishing effect of out-of-pocket payments based on pre and post payments on health care
Depression and high disability Depression and low disability Comparison without depression
Poverty head count
Pre-payment head count A 12.6% 12.3% 10.8%
Post payment head count B 18.4% 15.8% 13.1%
Absolute percentage point change (impact) C(=B-A) 5.8%
† 3.5% 2.3%
Relative percentage change (=C/A*100) 46.0%† 28.4% 21.2%
Poverty gaps
Prepayment poverty gap A$ 8.7 5.3 6.8
Post payment poverty gap B$ 9.9 5.6 6.9
Absolute point change (impact)C(=B-A) $ 1.2
† 0.3 0.1
Relative percentage change(=C/A*100) 13.7%† 5.6% 1.5%
Normalized poverty gaps
Pre-payment normalized gap A 4.7% 2.9% 3.7%
Post-payment normalized gap B 5.4% 3.0% 3.8%
Absolute percentage point change (impact) C(=B-A) 0.7% 0.1% 0.1%
Relative percentage change(=C/A*100) 14.8%† 3.4% 2.7%
$ (USD), USD1 = Birr 20.69 (2015);
Bold, significant at P < 0.05 for Pearson’s χ2; † for Kruskal-Wallis comparing pre and post payment by depression sub-groups
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Table 4 Predictors of catastrophic health expenditure among households of a person with depression and comparison households
Factors Catastrophic
headcount§
N (%)
Unadjusted model Adjusted model
RR (95%CI) RR (95%CI)
Mental health condition
Depression and high disability 13 (24.0) 1.9 (1.0–4.1) 2.1 (1.1–4.6)
Depression and low disability 8 (15.3) 1.2 (0.4–2.9) 1.3 (0.5–3.1)
Comparison without depression 10 (12.2) 1.00† 1.00†
Area of residence
Urban 8 (21.6) 1.4 (1.0–2.9) 1.6 (1.0–3.3)
Rural 23 (15.2) 1.00† 1.00†
Gender of the household head
Male 27 (17.2) 1.2 (0.5–2.6) 0.9 (0.3–2.1)
Female 6 (14.6) 1.00† 1.00†
Consumption quintile
Quintile 1 (lowest) 6 (21.4) 1.5 (0.5–4.1) 1.1 (0.4–3.1)
Quintile 2 2 (6.6) 0.4 (0.1–2.1) 0.3 (0.08–1.5)
Quintile 3 7 (18.4) 1.3 (0.5–3.5) 0.8 (0.3–2.2)
Quintile 4 9 (21.9) 1.5 (0.6–3.9) 1.1 (0.4–2.6)
Quintile 5 (highest) 7 (13.7) 1.00† 1.00†
Children in the household
0 2 (7.4) 0.3 (0.05–0.9) 0.2 (0.06–0.8)
1 or 2 13 (15.4) 0.7 (0.3–1.4) 0.5 (0.2–1.2)
3 or more 16 (20.7) 1.00† 1.00†
Household head education
No formal education 19 (17.4) 0.9 (0.3–2.4) 0.8 (0.3–2.2)
Primary education 7 (14.0) 0.7 (0.2–2.2) 0.5 (0.2–1.6)
More than primary education 5 (17.8) 1.00† 1.00†
Household having a member above 60 years old
Yes 26 (17.4) 1.2 (0.5–3.1) 1.0 (0.4–2.5)
No 5 (13.5) 1.00† 1.00†
§Catastrophic defined as health payments ≥ 10% of total consumption. †; reference group
CI, confidence interval; RR, risk ratio; Bold, significant at P < 0.05
Table 5 Financial coping strategies adopted by households with and without a member living with depression
Coping strategies Depression and high disability
(n = 52)
Depression and low disability
(n = 54)
Comparison group without depression
(n = 82)
No % (95% CI) No % (95% CI) No % (95% CI)
Drew up accounts at shops 18 34.6 (21.2–47.9) 12 22.2 (10.7–33.6) 23 28.0 (18.1–37.9)
Loan from Bank or financial institution 15 28.8 (16.1–41.5) 8 14.8 (5.0–24.6) 15 18.2 (9.7–26.8)
Reduced food consumption 19 36.5 (23.0–50.0) 15 27.7 (15.4–40.1) 19 23.1 (13.8–32.4)
Reduced medical visits 19 36.5 (23.0–50.0) 12 22.2 (10.7–33.6) 7 8.5 (2.3–14.7)
Received support from relatives 18 34.6 (21.2–47.9) 14 25.9 (13.8–37.9) 19 23.1 (13.8–32.4)
Withdrew children from school 8 15.3 (5.2–.25.5) 6 11.1 (2.4–19.7) 5 6.1 (0.8–11.3)
Took on paid extra work 17 32.6 (19.5–45.8) 14 25.9 (13.8–37.9) 26 31.7 (21.4–41.9)
Used savings 4 7.6 (0.2–15.1) 9 16.6 (6.3–26.9) 10 12.2 (4.9–19.4)
Sold assets 37 74.0 (61.4–86.5) 48 88.8 (80.2–97.5) 60 78.9 (69.5–88.3)
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Discussion
Ethiopia has taken steps towards health care financing
reform in addressing the universal health coverage com-
ponents of financial protection [42]. However, progress
has been slow, and many health facilities continue to
rely on user fees. There has been limited focus on the fi-
nancial burden borne by households due to out-of-
pocket healthcare costs, including for people with men-
tal health conditions.
According to the results of this study, households of
persons with depression and high disability had a higher
incidence of catastrophic expenditure irrespective of
threshold levels. At the 10% threshold, about one in
every four households with high disability depression re-
ported catastrophic OOP payments in the preceding one
month.
The higher incidence of catastrophic payments in
households of persons with depression and high disabil-
ity may result from the tendency for people with depres-
sion to present repeatedly to health services with
somatic complaints and receive non-specific treatments
which do not address the underlying problem. This leads
to further help-seeking and expenditure on
investigations and medications, which may account for
higher OOP payments. Previous studies from Ethiopia
reported similar findings [18, 19]. A higher prevalence of
disabilities is known to be associated with increased
OOP health payments in LMICs [43]. In a study in
Tanzania, functional disability led to increased OOP
health expenditures [44]. Nonetheless, our finding of
24.0% catastrophic OOP payments for households of
persons with depression and high disability at the 10%
threshold is higher than the 14.6% reported in an earlier
study from India [16]. The higher rate in our study may
be attributable to the predominantly rural, low-income
setting of the current study while the Indian study was
conducted in a more affluent area, with high literacy.
Furthermore, India has different health care financing
and financial protection mechanisms.
At a 25% threshold of household total consumption
expenditure, our findings of 5.7% of catastrophic costs
with depression and high disability and 5.5% with de-
pression and low disability are relatively higher than the
multi-country report of 2.6% [10]. A plausible explan-
ation is that depression is very costly/burdensome.
Moussavi et al. (2007) compares disability from
Table 6 Un- adjusted and adjusted risk ratios (RR) for coping strategies for financial constraints by households with and without a
member living with depression
Characteristics Coping strategies implemented for financial constraints
Sold
assets
Drew up
accounts at
shops
Cut down food
consumption
Withdrew children
from school
Supported by
relatives
Reduced
medical visits
Used
savings
Took on
extra work
A) Unadjusted model
RR (95%
CI)
RR (95%CI) RR (95%CI) RR (95%CI) RR (95% CI) RR (95% CI) RR
(95%
CI)
RR (95% CI)
Depression and high
disability
0. 9
(0.7–1.1)
1.2 (0.7–2.0) 1.6 (1.0–2.7) 2.5 (1.1–7.3) 1.5 (0.8–2.6) 4.2 (1.9–9.4) 0.6
(0.2–
1.9)
1.0 (0.6–1.7)
Depression and low
disability
1.1
(0.9–1.3)
0.7 (0.4–1.4) 1.2 (0.6–2.1) 1.8 (0.5–5.6) 1.1 (0.6–2.0) 2.6 (1.0–6.1) 1.3
(0.6–
3.1)
0.8 (0.4–1.4)
Comparison group
without depression
1.00† 1.00† 1.00† 1.00† 1.00† 1.00† 1.00† 1.00†
b) Adjusted model #
RR (95%
CI)
RR (95%CI) RR (95%CI) RR (95%CI) RR (95% CI) RR (95% CI) RR
(95%
CI)
RR (95% CI)
Depression and high
disability
0.9
(0.7–1.1)
1.1 (0.4–2.5) 2.0 (1.1–4.5) 3.0 (1.0–8.5) 1.5 (0.9–2.6) 4.4 (2.1–9.3) 0.4
(0.1–
1.5)
0.8 (0.5–1.3)
Depression and low
disability
1.1
(1.0–
1.3)
0.7 (0.4–1.4) 1.1 (0.5–2.7) 1.5 (0.4–5.1) 1.0 (0.5–2.0) 2.3 (1.0–5.7) 1.3
(0.6–
3.1)
1.1 (0.8–1.5)
Comparison group
without depression
1.00† 1.00† 1.00† 1.00† 1.00† 1.00† 1.00† 1.00†
# The model included control variables (i.e. residence, gender and consumption quintiles); CI, confidence interval; RR, risk ratio; †; reference group
Bold, significant at P < 0.05
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depression to other chronic conditions and finds that
depression is always more burdensome [45]. Thus, per-
sons with depression and disability face higher financial
risk due to the need for treatment and care.
Our findings highlight that the burden of OOP pay-
ments on households with a person with depression is
heavy. The mean positive overshoot of catastrophic
OOP payments at the 10% threshold shows that, on
average, catastrophic expenditure was higher by 17.3%
for households with depression and high disability com-
pared with 7.6% for households of persons without de-
pression. This translates into households with
depression and high disability spending 27.3% of their
total expenditure on health compared to 17.6% for
households without depression. Our results relating to
mean positive overshoot for households with persons
with depression and high disability appear to be higher
than the 24%reported by Tolla et al. (2016) for Ethiopia
on OOP costs for cardiovascular diseases in cardiac hos-
pitals [46]. This indicates that households with depres-
sion and high disability are, in most cases, exposed to a
greater risk of catastrophic health spending.
Our analysis demonstrated that catastrophic OOP pay-
ments were more prevalent in urban residents and in
the poorest households. A previous study in Ethiopia re-
ported a similar finding [47]. This might be because
urban residents visit health clinics more often. Urban
residents may also be more likely to visit private health
facilities that charge significantly higher fees. The higher
proportion of catastrophic OOP payments among the
poorest shows that OOP payments are regressive and
that there is a lack of financial risk protection for poor
households against illness. This is explained by the low
number (3%) of households enrolled in the government’s
financial protection scheme. This study has demon-
strated that households that have no children had a
lower risk of incurring catastrophic OOP payments com-
pared with households having children. The reason may
be that children are more likely to get ill and incur med-
ical costs. This finding is in line with earlier studies con-
ducted in low -and middle-income countries [48, 49]. Our
study findings also reinforce the well documented rela-
tionship between poverty and mental illness [50]. We
found prepayment poverty headcount to be more preva-
lent, about 2% points higher in households with depres-
sion and high disability compared with households
without depression.
Both poverty headcount and poverty gap become
higher after OOP payments for health care. We found
that 5.8% of households of persons with depression and
high disability, 3.5% with depression and low disability,
and 2.3% of households without depression, fell into
poverty due to OOP payments for healthcare. Although
it is not always possible to directly compare findings due
to methodological differences, this finding is higher than
that reported for the African region (1.4% in 2010) [15].
The difference might be due to the poverty line meas-
urement used: Wagstaff and colleagues used the 2011
$1.90-a-day poverty line while in our study we used the
national poverty line (US$0.497-a-day). We argue that
estimating poverty impact using a locally defined poverty
line is more appropriate as the local price levels of
household consumables are thereby considered.
The average shortfall from the poverty line (poverty
gap) following OOP payments was substantial. On aver-
age, OOP increased the poverty gap by 13.7% in house-
holds with depression and high disability, by 5.6% in
households with depression and low disability and by
1.5% in household without depression. These findings
highlight that the pre-payment poor became even poorer
and some who were not poor before payment became so
after paying for health care.
The risk of adopting financial coping strategies varied
by the presence of a person with depression and with
the level of disability. We found that depression and
higher disability increased the risk of interrupting med-
ical visits. Other studies have also reported that non-
adherence to prescribed medications and loss to follow-
up is common in the treatment of depression [21, 51].
In a recent study from Sodo, Ethiopia, drop-out from
care was reported to be mostly due to poverty in people
with severe mental disorder [52]. We argue that non-
adherence to treatment minimizes health care payments
(i.e. OOP costs were relatively low because of low use of
hospital care) and underestimates the incidence of cata-
strophic expenditure. Furthermore, as reported else-
where, such practices will have a negative consequence
on outcomes of the condition [51]. Our finding on sell-
ing assets by households of persons with depression and
low disability for financial constraint is similar to what
was reported in other study [53].
This study also found that depression and high dis-
ability significantly increased the risk of withdrawing
children from school. This is consistent with a previ-
ous study that reported school dropout and absentee-
ism as being associated with maternal common
mental disorders, mostly comprising depression and
anxiety [54]. Withdrawing children from school might
be for intra-household labour substitution, whereby in
resource-poor settings children are obliged to take on
the work activities of a sick parent. Similarly, children
are also involved in providing care for the sick house-
hold member. However, school withdrawal may have
broader livelihood impacts on future generations,
leading to inter-generational transmission of poverty,
a key target of the Sustainable Development Goals. In
line with this, in our previous study in the same
population, we found similar findings in households
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of persons with severe mental disorders such as
psychosis and bipolar disorder [55].
Our study findings support the robust evidence base
regarding the association between illness and reduction
in food consumption through pathways of medical ex-
penditure [56]. Indeed, in the situation of illness, finan-
cial constraints may trigger reduction of food
consumption which will result in household food inse-
curity. In South Africa, maternal depression was associ-
ated with household food insecurity [57]. In Ethiopia,
Hadley et al. (2008) reported depression was independ-
ently associated with food insecurity [58]. In India, a
common response by households to financial difficulties
during illness was to change consumption patterns in
order to cover health care costs [59].
The strength of our study is that, to our knowledge,
this is the first study to examine catastrophic OOP pay-
ments and impoverishment in households of a person
with and without depression and associated financial
coping strategies from any sub-Saharan African country.
We estimated expenditures in a comprehensive and sys-
tematic way and analyzed poverty using a local poverty
line. The inclusion of a comparison group without de-
pression in our study enabled us to estimate the net ef-
fect of depression and associated disability on out-of-
pocket health expenditures.
Nevertheless, our study is not without limitations. The
study samples were drawn from health facilities which
may not be generalizable to the general population. The
cross-sectional design of the study precludes any inter-
pretation of causality. Our comparison households for
depression may have included a person with depression,
as we did not screen all members of the household. In-
formation on transportation costs was not included in
the estimates although such costs represent a substantial
economic burden. We did not assess for co-morbid
physical and mental health conditions in households in
our samples. Our sample size was relatively small, mean-
ing that we may have been under-powered to detect
moderate effects. In view of the small sample size and
methodological challenges, our findings can at most be
taken as indicative of the burden of OOP payments on
households. Moreover, the study should be seen in light
of being one of the very first attempts at assessing cata-
strophic health expenditure and impoverishment in
households of persons with depression in LMIC. Mul-
tiple hypothesis testing could have led to spurious find-
ings; however, the pattern of associations across
outcomes strengthens confidence in the findings.
Conclusions
Our study shows that households having a member with
depression and high disability faced disproportionately
higher catastrophic OOP payments and impoverishment.
Factors such as residential location and the presence of
children in the household influenced catastrophic OOP
health payments. Depression and high disability in-
creased the risk of interrupting medical visits, cutting
down food consumption and withdrawing children from
school. Financial protection interventions, including pre-
payment schemes, exemptions and fee waiver strategies,
need to target households of persons with depression.
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